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Abstract: Objective: To investigate the correlation of white matter lesion (WML) and lacunar infarction (LI) with vas-
cular cognitive impairment. To investigate the correlation of cognitive changes of vascular dementia (VD) patients
with lacunar infarction (LI) and white matter lesion (WML). Methods: The clinical data of 60 cases of VD patients
were evaluated and analyzed by combining with imageological findings and cognitive function assessment. Results:
Multiple LI and WML were negatively correlated with both mini-mental state examination (MMSE) scale scores (r =
-0.401, P = 0.036) and clock drawing test (CDT) scale scores (r = -0.482, P = 0.028); the LI number in occipital lobe
was negatively correlated with MMSE scores (r = 0.338, P = 0.048), the LI number in temporal lobe was negatively
correlated with CDT scores (r =-0.235, P = 0.047), and the LI number in frontal lobe was negatively correlated with
MoCA scores (r =-0.450, P = 0.039). Conclusion: All of LI location and number as well as WML are independent
influencing factors of cognitive impairment of VD patients.
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Introduction

Vascular dementia (VD), as a relatively severe
cognitive impairment, usually occurs in older
people. The prevalence rate of vascular demen-
tia is 5% in those over 65. It has a morbidity
second only to Alzheimer’s disease regarding
the proportion in senile dementia [1]. The risk
factors including cerebrovascular disease
hypertension, hyperlipidemia arteriosclerosis
[2]. The common causes include ischemic or
hemorrhagic stroke and other ischemic white
matter lesions leading to cerebral ischemia or
hypoxia [3, 4]. Of them, the most common
cause is ischemic stroke (also known as cere-
bral infarction), whose most common patho-
genic factor is believed to be atherosclerosis
[5, 6]. Ischemic infarction occurring in cerebral
small arteries will gradually heal with time and
eventually form irregular lacunae, thus develop-
ing the condition called lacunar infarction (LI).
At present, a large number of studies have con-
firmed the important correlation of LI and white
matter lesion (WML) with VD [7, 8].

Both LI and WML can be imageologally
observed directly by using brain magnetic reso-

nance imaging (MRI) or other means, which
leads some scholars to consider whether these
two items play a predictive role for VD [9]; how-
ever, this idea remains inconclusive so far. It
has been demonstrated that both the number
and location of imageologally observed Lls
exert an influence on patient’s cognitive func-
tion, especially when Lis are found in such sites
as thalamus and putamen. Nevertheless [10], it
remains controversial whether there is an
established relationship between WML and
cognitive changes [11]. Therefore, this study is
designed to investigate the correlation of VD
patients with multiple lacunar infarction and
cerebral WML.

Materials and methods
Object

Sixty cases of VD patients admitted to Neurology
Department of our hospital from January 2011
to January 2013 were diagnosed according to
the symptoms, signs, imageological evidence
and status of cognitive dysfunction, and their
clinical data was then analyzed. These are 25
males and 35 females aged from 50 to 78
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Table 1. Correlation of LI Location with MMSE, CDT and MoCA

Scores (X +s)

which primarily aimed to
reflect the visual-spatial, plan-

LI number MMSE (points) CDT (points)

MoCA (points) ning and other functions in

Cortex 0.93+0.89 24.33+3.54 3.41+0.47
r/P value -1.248/0.145 0.450/0.695
Temporal lobe 1.00+£0.33 24.55+3.33 3.431+0.41
r/P value -0.028/0.756 -0.235/0.047
Parietal lobe 2.00+1.14 24.57+3.68 3.49+0.51
r/P value -0.036/0.792 0.057/0.782
Frontal lobe = 2.25+1.43 22.89+2.45 3.21+0.91
r/P value 0.025/0.890 -0.096/0.644
Occipital lobe 0.8310.24 23.56+3.98 3.361£0.31
r/P value 0.338/0.048 0.243/0.403
Basal ganglia 0.97+0.34 25.51+2.89 3.261£0.31

r/P value

-0.027/0.852 0.116/0.524

the scope of cognition; the

[mean age (63.36+10.01)] years; their MMSE
scale scores were (24.53+3.62) points, CDT
scores were (3.46+0.51) points and MoCA
scores were (21.51+3.49) points. In terms of
WML grade, Grade O was reported in 12 cases
(20.0%), Grade 1 in 28 cases (46.7%), Grade 2
in 14 cases (23.3%), and Grade 3 in 6 cases
(10.0%), with an average of Grade (1.53+1.64).
This study was conducted in accordance with
the declaration of Helsinki. This study was con-
ducted with approval from the Ethics Committee
of Jin Nani First People’s Hospital. Written
informed consent was obtained from all
participants.

The total number of lacunar infarction sites was
479, including 56 sites in cortex, 60 in tempo-
ral lobe, 120 in parietal lobe, 135 in frontal
lobe, 50 in occipital lobe and 58 in basal gan-
glia. Inclusion criteria: Either multiple LI or WML
or both found by MRI; only mild cognitive impair-
ment. Exclusion criteria: Patients with any of
the following conditions were excluded: dys-
function or degradation of vital organs like
heart, liver, lung and kidney; diabetes, hyper-
tension and other chronic diseases; severe
mental illness; macrovascular diseases in
brain; any of previous history of cerebral
hemorrhage.

The detection indicators included general infor-
mation [age, gender, body mass index (BMI),
etc.], blood routine, blood biochemistry, neuro-
psychiatric inventory (including MMSE, CDT and
MoCA), LI number and WML(evaluated by MRI
or MRA), etc. The total scores of MMSE were 30
points; the total scores of CDT were 4 points,

14120

22.14+3.43

0.053/0.897 totgl scorgs of MoCA were 30
points, which were designed

21.2443.65 to observe the memory, atten-

-0.058/0.778 tion and executive ability in

22.14+4.46 patient cognitive function;

0.233/0.253 WML was classified into 0~3

20.15+3.88 grades according to Fazekas

-0.450/0.039 scale [12].

23.14+5.29 Statistical methods

0.403/0.267

20.46+2.99 Software SPSS19.0 was used

-0.188/0.302 for the linear regression an-
alysis.

Results

Correlation between WML and cognitive func-
tion

WML was negatively correlated with both
MMSE scores (r = -0.401, P = 0.036) and CDT
scores (r = -0.482, P = 0.028) while was not
significantly correlated with MoCA (r=-0.123, P
=0.682).

Correlation between lacunar infarction and
cognitive function

The LI number in occipital lobe was negatively
correlated with MMSE scores (P = 0.048), the
LI number in temporal lobe was negatively cor-
related with CDT scores (P = 0.047), and the LI
number in frontal lobe was negatively correlat-
ed with MoCA scores (P = 0.039); no significant
difference was reported in other correlations
(Table 1).

Discussion

In the causes of VD patients, cerebral small
vessel diseases are gaining an increasing pro-
portion, and some studies even state that such
diseases have become the primary cause of VD
[13]. Despite of the extensive application of
imageological evidence like MRI in studies
regarding cerebral physical and mental activi-
ties, the subjective cognitive function of
patients cannot be obtained from the imageo-
logical evidence yet [14, 15]. MMSE scores
have been widely used in the therapies of neu-
rology department owing to the advantages of
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simple operation and high accuracy and sensi-
tivity; however, the simple operation also leads
to a rough rather than detailed evaluation of
patient’s cognitive function [16]. When evaluat-
ing patient’s cognitive function, CDT scores
mainly cover visual-spatial and planning func-
tions as well as the executive function [17].
Inversely, MoCA scale is featured with high sen-
sitivity and specificity and plays an important
role in the diagnosis and assessment of vascu-
lar causes that lead to cognitive impairment.
The results of this paper suggest that LI loca-
tion and number are closely associated with
cognitive function in VD patients, which is inde-
pendent from cerebral WML [18]. Lls in frontal
lobe will lead to reduced MoCA scores and
mainly interfere with patient memory function.
Based on the assessment of MoCA scores on
delayed memory in the scope of episodic mem-
ory and by combining with anatomical theory,
the medial temporal lobe, frontal lobe and
nucleus anterior thalami are mainly responsible
for human episodic memory function, where
frontal lobe tends to code and manage informa-
tion [19]. The findings are consistent with the
anatomical structure. Occipital lobe is mainly
responsible for processing physical visual infor-
mation, and their effect on the correlation with
cognitive function appears to be not significant.
Temporal lobe not only exerts an important
impact on memory function together with fron-
tal lobe but also is responsible for processing
auditory information and managing emotions.
Consequently, the LI number in temporal lobe
will affect CDT scores, suggesting a significant
correlation between them [20].

The results of the study demonstrate that cere-
bral WML may result in patient’s cognitive
impairment to varying degrees. All of LI location
and number as well as WML are independent
influencing factors of cognitive impairment of
VD patients [21, 22]. However, given the small
number of samples included in this study, more
large-scale and long-term clinical studies are
required to verify the conclusion.
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